THROTTLE GRIP APPARATUS 



BACKGROUND OF THE INVENTION 
1. Field of the Invention 
5 The present invention relates to a throttle grip apparatus 

which not only can control an engine of a vehicle in accordance 
with the detected value of a throttle opening angle sensor but 
also includes an energizing unit for returning a throttle grip 
after rotated to its initial state. 

10 2. Description of the Related Art 

In a recent two-wheeled vehicle, there has been spread 
a throttle grip apparatus structured such that it detects the 
rotation angle of a throttle grip using a throttle opening angle 
sensor and sends the thus-detected value as an electric signal 

15 to an electronic control device or a similar device carried 
on board the two-wheeled vehicle. The present throttle grip 
apparatus is also structured such that the electronic control 
device executes a given operation in accordance with the electric 
signal representing the detect value and, in accordance with 

20 the result of this operation, the ignition time of the engine 
of the vehicle or the opening and closing of an exhaust valve 
can be controlled (a throttle grip apparatus including such 
throttle opening angle sensor is disclosed, for example, in 
JP-A-4-254278) . 

25 Provision of the above-mentioned throttle opening angle 
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sensor can eliminate the use of an operation cable which has 
been generally used to transmit the rotation operation of the 
throttle grip to the engine side. Also, the throttle angle 
sensor is stored in a case disposed at a position adjacent to 

!5 the throttle grip; and, in the case, there is also stored a 
return spring composed of, for example, a torsion spring in 
order to energize the throttle grip into its initial state all 
the time. The above-mentioned throttle grip and composing 
elements to be operated in linking with the throttle grip are 

10 collectively referred to as a throttle grip apparatus. 

In the above-mentioned conventional throttle grip 
apparatus, since the rotation angle of the throttle grip is 
detected using the throttle opening angle sensor, there is 
eliminated the. need for provision of the operation cable which 

15 has been generally used for transmission of the rotation 
operation of the throttle grip to the engine side. However, 
no use of the operation cable causes the following problems. 

That is, in the throttle grip apparatus including the 
operation cable, in case where the throttle grip is rotated, 

20 an inner tube is slided with respect to an outer tube which 
constitutes the operation cable, so that the sliding resistance 
of the inner tube is transmitted to the driver side. On the 
other hand, in the throttle grip apparatus including the throttle 
opening angle sensor, the power to be transmitted to the driver 

25 side when the throttle grip is rotated is limited only to the 
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power that is generated by the return spring to return the 
throttle grip to the initial position, which strikes the driver 
as incongruous . 

Also, in the throttle grip apparatus including the 
5 operation cable, the sliding friction to be generated when the 
throttle grip is rotated is different from that generated when 
the throttle grip is returned, thereby generating a so called 
hysteresis. On the other hand, the return spring composed of 
a torsion spring and the like is not able to generate such 
10 hysteresis and thus cannot eliminate the incongruous feel to 
be transmitted to the driver when the throttle grip is rotated. 

SUMMARY OF THE INVENTION 
The present invention aims at eliminating the drawbacks 
15 found in the above-mentioned conventional throttle grip 
apparatus. Accordingly, it is an object of the invention to 
provide a throttle grip apparatus which includes the throttle 
opening angle sensor and also, when the throttle grip is rotated, 
can give the driver the same feel as the feel that is given 
20 by the throttle grip apparatus including the operation cable. 

In attaining the above object, according to the invention 
as set forth in a first aspect, there is provided a throttle 
grip apparatus, having: a throttle grip rotatably mounted on 
the leading end of a handlebar of a vehicle; a case disposed 
25 on the handlebar at a position being adjacent to the throttle 
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grip; a throttle opening angle sensor for detecting the rotation 
angle of the throttle grip and disposed in the case; and, an 
energizing unit for energizing the throttle grip in a direction 
to return to the initial position thereof, an engine of a vehicle 
5 being controlled in accordance with the detected value of the 
throttle opening angle sensor, wherein the energizing unit 
includes a spiral spring mounted on the base end side of the 
throttle grip and having one end fixed to the base end portion 
of the throttle grip and the other end fixed to the case, and 

10 the spiral spring is wound up as the throttle grip is rotated 
from the initial state thereof. 

It is preferable that the spiral spring changes in such 
a manner that the mutually contacted portions of the spiral 
spring increase gradually with the rotation of the throttle 

15 grip. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a front view of a throttle grip apparatus 
according to an embodiment of the invention; 
20 Fig. 2 is a top plan view of the throttle grip apparatus, 

with an upper case removed therefrom; 

Fig. 3 is a section view taken along the line III-III 
shown in Fig . 1 ; 

Fig. 4 is a section view taken along the line IV- IV shown 
25 in Fig. 1; 
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Fig. 5 is a section view, showing a state in which the 
throttle grip is rotated from the state of Fig. 4 in the arrow 
mark line; and, 

Fig. 6 is a graphical representation of the hysteresis 
5 characteristic of a spiral spring used in the throttle grip 
apparatus according to the embodiment of the invention. [0010] 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Now, description will be given below in detail of the 
10 preferred embodiment of a throttle grip apparatus according 
to the invention with reference to the accompanying drawings. 

The throttle grip apparatus according to the present 
embodiment is to be mounted on the right-side leading end portion 
of the handlebar of a two-wheeled vehicle; and, it is structured 
15 such that it detects the rotation angle of a throttle grip using 
a sensor instead of an operation cable which has been generally 
used in the conventional throttle grip apparatus, and the value 
of the thus-detected rotation angle is transmitted in the form 
of an electric signal to an electronic control device carried 
20 on board the two-wheeled vehicle. 

Specifically, as shown in Fig. 1, the present throttle 
grip apparatus has an outward appearance consisting mainly of 
a throttle grip SG to be mounted onto the right-side leading 
end portion of a handlebar (not shown) and a case 1 composed 
25 of an upper case la and a lower case lb which are originally 
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two-divisional parts and are then matched and fastened to each 
other by a bolt B into an integral body; and, a driver, while 
gripping the throttle grip SG, can rotate the throttle grip 
SG. 

5 The throttle grip SG is structured such that it can be 

rotated coaxially with the handlebar to thereby provide an 
accelerator which can obtain an arbitrary engine output; and, 
in the interior of the throttle grip SG, there is disposed a 
tube guide 2 in such a manner that it is formed integrally with 

10 the throttle grip SG. The tube guide 2 is structured such that 
it can be rotated together with the throttle grip SG and the 
base end side thereof is rotatably stored in the case 1. 

Also, on the portion of the base end side of the tube 
guide 2 (the base end side of the throttle grip SG) that is 

15 stored in the case 1 , as shown in Figs . 2 and 4 , there is disposed 
a spiral spring 3 and also there are formed a pair of securing 
pawls 2a, Of these parts, the spiral spring 3 forms energizing 
unit for energizing the throttle grip SG in a direction to return 
it to its initial position. 

20 The spiral spring 3 is structured such that, as shown 

in Fig. 4, one end 3a thereof is bent and is secured to a recessed 
portion 2b formed in the tube guide 2 to be thereby fixed thereto, 
while the other end 3b is fixed to the bottom surface of the 
inside of the lower case lb by a screw b. Also, the spiral 

25 spring 3 is mounted in such a manner that, when the throttle 
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grip SG is rotated from its initial state, the spiral spring 
3 can be wound up toward the base end side of the tube guide 
2. 

That is, in case where the throttle grip SG is rotated 
5 in the arrow mark direction shown in Fig. 4 (is rotated from 
its initial state) , there is also rotated the tube guide 2 that 
is formed integrally with the throttle grip SG; and, therefore, 
the spiral spring 3, as shown in Fig. 5, is wound up from its 
initial shape. Accordingly, with the rotation of the throttle 

10 grip SG, the mutually contacted portions of the spiral spring 
3 increase gradually to thereby increase the frictional 
resistance thereof, which increases gradually the necessary 
rotation power thereof with respect to the throttle grip SG. 

Here, the spiral spring 3, due to the frictional resistance 

15 of the mutually contacted portions thereof, causes a phenomenon 
that the spring characteristic of the spiral spring 3 in the 
load increasing time (when the spiral spring 3 is wound up) 
is different from that in the load reducing time (when the spiral 
spring 3 is returned to its initial shape) , that is, the spiral 

20 spring 3 has a hysteresis characteristic. Therefore, between 
the rotation angles of the throttle grip SG and the frictional 
resistance of the spiral spring generated when the throttle 
grip is rotated, there is obtained such a relationship as shown 
in Fig. 6. Such graphical representation of Fig. 6 shows that 

25 the frictional resistance generated when the throttle grip SG 



7 



is rotated from the initial state thereof is larger than the 
frictional resistance generated when it is returned to the 
initial state. By the way, in Fig. 6, reference character A 
designates an example of the usable range (the usable rotation 
5 angles of the throttle grip) . 

On the other hand, the two securing pawls 2a, which are 
disposed in the tube guide 2, are engaged with two securing 
pawls 4c formed in the throttle opening angle sensor 4 N 
respectively. This throttle opening angle sensor 4 is a sensor 

10 which is disposed in the case 1 and is used to detect the rotation 
angle of the throttle grip SG; and, as shown in Fig. 3, the 
throttle opening angle sensor 4 includes a drive gear 4a, a 
driven gear 4b disposed in meshing engagement with the drive 
gear 4a, and a torsion spring 5 (Fig. 2) . 

15 And, in case where the tube guide 2 is rotated together 

with the throttle grip SG, the securing pawl 4c of the throttle 
grip SG engaged with the securing pawl 2a formed in the base 
end of the tube guide 2 is pressed to thereby rotate the drive 
gear 4a. When the drive gear 4a is rotated, the driven gear 

20 4b meshingly engaged with the drive gear 4a is also rotated; 
and, therefore, by detecting the rotation angle of the driven 
gear 4b using a potentiometer (not shown) , the rotation angle 
of the throttle grip SG, that is, the throttle opening angle 
can be detected. 

25 The rotation angle of the throttle grip SG detected by 



the potentiometer in the above-mentioned manner is transmitted 
as an electric signal to an electronic control device carried 
onboard a two-wheeled vehicle, and the electronic control device 
controls the engine (that is, it controls the ignition timing 
5 as well as the opening and closing of a valve) in accordance 
with the electric signal. By the way, the torsion spring is 
used to energize the drive gear 4a to return the same to the 
initial position thereof. 

According to the above-structured throttle grip apparatus , 

10 there is used the spiral spring 3 as the means for energizing 
the throttle grip SG; and also, the spiral spring is mounted 
in such a manner that, with the rotation of the throttle grip 
SG from the initial state thereof, the spiral spring can be 
wound up. Thanks to this, the throttle grip apparatus can 

15 provide such a hysteresis characteristic as shown in Fig. 6 
and thus it can obtain similar operation efficiency to the 
conventionally used general-purpose throttle grip apparatus 
including the operation cable. 

That is, in the throttle grip apparatus which transmits 

20 the rotation of the throttle grip to the engine through the 
operation cable, the sliding resistance of the inner tube sliding 
within the outer tube has a hysteresis characteristic; and thus, 
in the present embodiment as well, a similar touch can be 
transmitted to the driver. Also, when compared with the 

25 throttle grip apparatus which enhances the operation efficiency 
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of the throttle grip using a friction member or a similar member, 
the number of parts can be reduced. Further, according to the 
present embodiment, there can be obtained an operation touch 
more similar to the throttle grip apparatus using the operation 
5 cable. 

Although description has been given heretofore of the 
preferred embodiment of the invention, the invention is not 
limited to the present embodiment. Specifically, the spiral 
spring may also be fixed by different methods. For example, 

10 one end 3a of the spiral spring 3 may be secured directly to 
the base end of the tube guide 2 using a screw, or the other 
end 3b may be secured to a recessed portion formed in the inner 
peripheral wall of the case. Also, in the present embodiment, 
the throttle grip apparatus is mounted on the handlebar of the 

15 two-wheeled vehicle. However, the throttle grip apparatus 
according to the invention may also be mounted to other kinds 
of vehicles (such as an ATV and a snowmobile) including a 
handlebar . 

According to the invention as set forth in Claim 1, not 
20 only because the energizing unit is composed of a spiral spring 
which is mounted on the base end side of the throttle grip, 
one end of which is fixed to the base end portion of the throttle 
grip and the other end of which is fixed to the case, but also 
because the spiral spring is mounted in such a manner that, 
25 as the throttle grip is rotated from the initial state thereof, 
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it can be wound up, there can be generated a hysteresis in the 
rotation of the throttle grip. Therefore, while including the 
throttle opening angle sensor, the invention, when the throttle 
grip is rotated, can transmit to the driver such a touch as 
similar to the throttle grip apparatus including the operation 
cable . 
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